distribution. A liquid nitrogen cooled InGaAs diode array CCD camera Symphony (Horiba) was used as a detector in a 'high sensitivity' mode. Integration time 0.2 s and slit 2 nm were used for all the experiments. An intact leaf was placed on the bottom of the integrating sphere for reflection geometry, or in front of the entrance port (transmission geometry). The spectra were corrected for light intensity and dark noise and referenced to the spectrum of the integrating sphere. Each spectrum was collected 20 times and averaged. . Leaves were placed on a glass stage supported by two orthogonally overlaying XSlide step motors (Velmex Inc.) A halogen lamp (7 W, Ocean Optics, HL-2000) with a stable spectral output in SWIR was coupled through a large-diameter NIR-rated optical fiber (Ø1000 µm, 0.39 NA, Thorlabs) to an objective UPLan FLN 20x/0.50 (Olympus) for focusing the light. This objective has relatively high transmission in NIR compared to other tested objectives 52 . The light through the sample was captured by another optical fiber (Ø400 µm, 0.48 NA, Thorlabs) that was connected to Nunavut CCD detector (Bayspec) operated at "high sensitivity" mode and featured InGaAs 512 pixel linear diode array sensor thermoelectrically cooled to -50 o C. The signal from each pixel of this light-sensing photodiode element is proportional to the number of incident photons, insuring linear response over a wide range of light intensities across the spectral range, giving such systems quantitative capabilities similar to imaging spectrophotometers. Spectral resolution of ~1.56 nm/pixel was achieved with a spectrograph with volume phase grating (VPG), f/1.8 design with a range of 800 nm to 1600 nm (Bayspec). The integration time of the detector Absorbance at 1470 nm b was adjusted to achieve optimal tradeoff between photon count and scan time. Samples were measured with 100 µm resolution. 
